Toluene-induced hearing loss in phenobarbital treated rats.
Exposure to aromatic organic solvents may induce hearing loss in rats, the cochlea being the primary target. The aim of this study which was carried out in rat, was to evaluate the impact of the hepatic metabolism of toluene on its ototoxic potency. To this end, the solvent hepatic metabolism was shifted by treating the rats with 50 mg/kg/d of phenobarbital (PhB), a potent inducer of the microsomal cytochromes P450 system, alcohol and aldehyde dehydrogenases, and glutathione-S-transferases. The two main urinary metabolites of the oxidative and conjugate pathways [hippuric (HA) and benzyl mercapturic acids (BMA) respectively] confirmed the efficacy of the PhB treatment. For the PhB-induced rats, the amount of excreted HA increased by 43% and the amount of BMA by 35%. Auditory function impairments were assessed using auditory-evoked potentials. On completion of the auditory tests, the organs of Corti were dissected to evaluate hair cell losses. The permanent auditory threshold shifts were approximately 15 dB greater in the toluene-exposed rats than in the PhB-induced rats. Both the functional and morphological data confirmed that PhB treatment can decrease the ototoxic potency of toluene.